Health inequalities are an exclusive focus of scientific research in all European countries. Subnational studies have the potential to detect regional variations, to evaluate health problems, and to plan policies for reducing them. This study presents regional all-cause mortality disparities in Bulgaria with crude and standardized rates for a period of 13-years, from 2000 to 2012.
INTRODUCTION
Health inequalities are a specific focus of health research in all European countries. During the last two decades the reduction of health inequalities is a topic of discussion, consensus documents and progress monitoring of each member state of the European Union. Comparisons are most often made between countries, but mean values for countries can mask substantial intra-country variations (Bonneux et al., 2010; Shaw et al., 2000) . Mean values can sometimes be misleading for the regional level. If moratlity is high to the north and low to the south, the mean values for a country will not be representative for both parts (Kibele E., et al., 2015 ).
Studies on a subnational level provide opportunity for discovering regional inequalities and their potential explanations. These might be spatial (geographical) differences, structural differences in the population composition, socio-economic, ecological factors etc.
Regional health inequalities have a substantial potential for revealing and evaluating regional health problems and priorities and planning policies on a regional level.
The present study focuses on regional differences in all-cause mortality in Bulgaria presented with crude and age-standardized indicators for a 13-year period.
MATERIALS
Data for the size of the population and the number of deaths by gender, five-year age groupsfor the 28 regions, and for each year in the period 2000-2012 is provided from the National Statistical Institute (NSI). For the assessment of the extent of between regional variation, relative risks (RR) with 95% CI are estimated, dividing the rates of the region with the highest and the region with the lowest mortality, separately for men and women, and for both genders.
МETHODS
For defining the absolute level of between-region variation in all-cause mortality absolute risk (AR) with 95% confidence intervals is estimated as a difference between the rates of the regions with the highest and the lowest mortality.
The difference between age-standardized and crude rates is assessed with the non-parametric Wilcoxon rank test.
The trend in crude and age-standardized allcause mortality for the period 2000-2012, by region is also analyzed.
The data is organized and presented in tables and graphs with MS Offise Excel 2010.
For the statistical analyses IBM SPSS for WIN-DOWS ver. 22.0.0 and StatsDirect ver. 3.0.161 are used.
Between-region comparisons are presented by bar and line charts andmaps, created with the interactive administrative map of Bulgaria (http://ikonact.free.fr/maps/).
RESULTS
After the 1960s there is a stable increasing trend in all-cause, crude death rate in Bulgaria. Our country is among those with the highest crude death rate not only on European, but also on a wider international level.
For the period 2000-2012, there are substantial territorial (between-region) differences in all-cause mortality presented with crude death rate. During the 13-year period, the crude mortality is increasing. Mortality for men and women, and for the whole population is at its highest in the regions of Vidin and Montana. In the Vidin region the crude death rate increases from 2118.02 (for 2000) up to 2344.53per 100 000 population in 2012 (the mean death rate for the period is 2197.90).The same trend is present in the Montana region, where the crude death rate was 2088.18 per 100 000 population in 2000, and rose up to 2158.54 in 2012(the mean crude death rate for the periodis 2037.72). These regions are with the highest proportion of people above 65, which explains to a certain extent the highest crude death rate.
In the most disadvantaged position for the 13-year period are the regions: Kardzhali, Blagoevgrad and Smolyan (Figure 1 ). The relative rate between the regions with the highest and the lowest crude allcause mortality is 2.00, аnd the absolute difference is 1098 per 100 000 population per year.
When comparing crude rates, the different age and gender structure of the regions is not accounted for. That is why for achieving a more adequate comparison on a regional level a direct age standardization of all-cause mortality is applied.
Age-standardized and crude all-cause mortality rates by region, average for the period 2000-2012, and separately for each year in the period are presented in Figure 2 and Table 1 .
The differences between the means of the agestandardized and crude all-cause mortality for the period among all regions is statistically significant (z=-4.44, p<0.0001).The analysis of the difference between age-standardized and crude rates by gender also achieves significance. For men, the difference between standardized and crude all-cause mortality between all regions is z=-4.623, p=0.000, аnd for women it is z=-2.960, p<0.003.
When comparing the means of the age-standardized all-cause moratlity rates of all 28 regions for the period 2000-2012, no significant between-region variationis found ( Figure 3 ). The relative risk in age-standardized mortality is only 1.28, but the absolute risk between the regions with the highest and the lowest rates is 450.5 per 100 000 people per year. The average age-adjusted all-causemortality for the period is highest for the regions:Razgrad, Silistra,Vratsa, followed by Vidin, Montana and Targovishte. The lowest age-adjusted all-cause mortality is found in the regions: Smolyan, Kardzhali, Sofia-capital.
The variations between regions in all-cause mortality are not substantial, but there is a clear, stable north-south gradient with higher rates in the northern parts of the country. Such a gradient is reported for other countries as well - 
Years
Crude , Belarus (Grigoriev P., 2013) etc. An analysis of age-adjsuted all-cause mortality by gender reveals that the trends and ranking of regions among men follow those for the whole population. With highest mortality for men are the regions: Razgrad, Silistra, Vratsa. The all-cause age-adjusted mortality rates are lowest in Kardzhali, Smolyan and Sofia-capital (Figure 4) .
The ranking of the regions is somewhat different among women: the highest average all-causes risk for mortality is for the women in Razgrad, Vidin, Silistra, Montana and Vratsa. The lowest risk is for the women in Smolyan, Kardzhali, Sofia -capital ( Figure 4) .
The relative risk between the highest and the lowest value among men is RR=1.28, the same for both genders, and the absolute difference is 553.4 per 100000. The relative risk between the highest and the lowest value among women is RR=1.31, a little bit higher compared to men and both genders, and the absolute difference is 416.6 per 100 000 women ( Table 2) .
The dynamics within the differences among the regions for the 13-year period are marginally ex- Figure. 4. Age-standardized all-cause mortality by regions and gender per 100 000
Standardized mortality
Crude mortality pressed. The relative differences are bigger at the beginning of the period (year 2000) with a difference of 71%, and during the last two years (2011 and 2012), with a difference of 85%. The difference among the regions with the lowest and the highest all-causes mortality is 50% (Figure 5 ).
CONCLUSIONS
The variations among the regions expressed by standardized mortality are considerably lower than if expressed by crude mortality.
The regional disparities in the standardized allcauses mortality are not that big and remain constant for the period under investigation. The fact that the variations do not increase, is somehow "reassuring". On the other hand, notwithstanding the short period under investigation, "unfavorable health zones" are formed.
It is important to note the change in the direction of the trend of the all-causes mortality. For the 13-year period the crude mortality increases, and the all-causes standardized mortality shows a slight tendency for decrease.
The regional disparities in mortality can successfully be used for assessment of the health status of the population and health policy decisions on regional and local level, if a routine access to standardized mortality indicators is provided.
